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(54)CnOCOB M3rOTOBJIEHM*l HEfiHEPOB 
(57) Abstract: 

Hcnojib30BaHne: o6pa6orKa Merajinoo /jaB/iemieM, b uacrHocTH. o6pa6oTKa Mero^OM xojiomhoA 
nnacnTMecKOtt fle^opMaijwii. CyiuHocrb w3o6pereHHH: roroTasnKBajor roc nerajiH - Tpy6y vi o6ojiouKy m 
MaxepnanoB c paoraiMUbtM npeflejioM ynpyrocTH. Co6npaK>T ynoMmryTbie aera/in nyreM ycraHOBKM -rpy6bi b 
oSanonKy c 3a3opoM. nocJie cGoprai luiacroiHecKOH A^PMauwM noABcpraioT /jerajiu raroToaneHHyio M3 
rierajuia c MCHbimiM npe^enow ynpyrocTH. 2 mi. 



Description lOnHcanne H3o6pcTcnH5iI: 



M306peT€HMe OTUOCMTC5I K X0J1OAHOM 06pa60TKe MCTaJUlOD rUiaCTO^CCKWM ^e4>OpMMpOBaiDiCM M MOJKCT 6blTb 

Hcnonb30BaHO, HanpuMcp, a>ih ii3roTouneiiwn jieicncpoB A"« UMJTHHAP°u uiTaHJX)Bt,ix He<J>TOTbix Hacocoo, 

W3BecTeH cnoco6 loroTonnenitfi Jieftnepoo. corjiaciio KOTopoMy TowKocrcimaH Tpyoa DCTanjwrcfl b 
ODOJiowxy c 3a3opoM |I| Mtmpy HapyjRnofi nooepxiiocTbK) Tpy6bi vl BuyTpeHHeii nonepxHocrbio o6ojiouxm 
UMeercfl 3a3op. 

HeAOCTaTKOM npuBe^cmioro cnoco6a nonneTcn iia/nwue aa3opa Me»Ay Tpy6ow m o6ojioukoh, npwBOAHmero 
k cHUTKeimro jkcctkoctm /lcraicpa. a a iteKOTopbuc oiyMajw, nanpwMcp. npn wororoDncinm mmaaiApoB 
Hc<j>THHbix Hacocoo H3 /leniiepoB. 3a3op 3uamrrejibH0 cHwaaer KanecTBO nocne^yioiAew onepaurai 
ynponHeHiMi BHyrpcHHe^ noBepxHocrw uHJiiiHupa a30TwpooaHMCM. 

M3BCCTCH cnoco6 M3noTOB/ieiom neMMepoB, cor/i acHO KOTopowy Hapy?KHyio noBepxHocrb Tpy6br w 
BHyrpcHHioio noeepxHOCTb o6ojio^kh TOroTaBrnroaioT KororeecKnMH |2| He^ocTaTKOM BbinieoniTcaHHoro 
cnoco6a jmrmercn to, mto oh cnomHbiii b ocyiuecTaJieHHM. CnownocTb npeAcraBJUser H3ivroanejiHe 
conpnraeMbix iioyepxncxrrew n6o Tpe6yeroi crporo connacosaTb o^HOociiocTb kohmhcckom BHyrpeHHeii 
noBepXHOCTM oDonomtH c kohmmcckom napyJKHOM noeepXHOCTbJO Tpy6bi. 

TaK»e H3BecreH cnoco6 m3potob/ichhh jieimepoB, corjiacHO KoropoMy nocne c6opKM Tpy6bi c ooonoMKOM c 
HeKOTopbiM 3a3opoM no conpHraeMbDvf noBepxHOCTHM. neftHep noABepraxrr aBTO^pcrii po uaaujo (cm. Taw *te 
crp.38) |31 t. c. itnacTMMecKOH fle^opMaijKH Tpy6w c uejibio ycrpaHeiom 303opa Mewfly Tpyooii m o6ojioukom, 
m o^HOBpeMeiniorx) ynpOHHeHMn Tpy6bi. 

HeAOCTaTKOM roBecnioro cnoco6a roroTOBJieHKH Jicfoiepoo HRjwercn to, mto npn CKpenneHHH neftHepoB 
nocpeACTBOM ruiacrtweCKOM A^pMauwM oahoh M3 jipraneVi jiewHepa (oGo/io^kh wjih Tpy6bi), ne 
yxorrbiBaioTCH MexaHiwecKMe cBoiicTBa Mera/moB. hto He no3DOJineT o6ecne^tnTb Ka^ecroeHHoro. 
6e33a3opHoro cKpenneHun Tpy6bi c ooojioukoh w. Kax cneACTBwe. npwBOAMT k ini3KOMy KaMecTBy n3AeJiHH d 
uenoM. 

HanpKMep, npn iraroTOBnei craw hhjimhapob HetJrrmtbDc nrranroBbnc Hacocoo H3 cKperuieHHbix jiefeepoB, rpe. 
Tpy6a K3roTaBJiraBaeTCH W3 BbicoKojiempoBaHHOM asoTwpyeMow cranu, a o6anowKa M3 HM3KoyTnepoAMCTOM 
cranw, mo -3 a BbiineyKaaaHHoro HeA°craTKa b npoi;ecce aooTMpoBaHHH uhtimhapob m3 3a3opa BbiAeJiHJorcH 
ra3bi. npeiiHTCTByiomwe uopMajibHOMy nporeKaHMio npoqecca a30THpoBaHHH. b pe3yjibTaTe nero pe3K0 
B03pacraer epeMn a30TMpoBaHnw m crauRacTCH KanecrBO a30TwpoBaHMH noBepXHOCTM ujuiHHAPa n Hacoca b 
ue/ioM. 

3a^aweM K3o6pereHMH «ajiacrc« pa3pa6oTKa cnoco6a H3POTOBJieHHM jieiiHepoB, o6ecneMMBaioiAero 
KawecTBCHHoe 6e33a3opnoe coeA MHeHMe Tpy6bi c ooojiohkom m noDbiineioie mcctkoctm jieiiHepa. 

VKaaaHHbiM TexHwuecKnw pe3yjibTaT AocTMraercfl tcm, mto iipn n3roToancHMH jieHHepa, BKrao^aioiAero 
wjixrroQJieHMe A^yx pprajicvi Tpy6bi h o6ojiomkh m c6opKM mx npyr c ppyroM c 3a3opoM, cornacno 
H3o6pereHMio njiacninecKOMy Retyophafposaiuao noAeepraiOT Rtrr3Jit>. ircroTo oneHiiyio U3 MeTanjia c 
MeHbumM npeAeJioM ynpyrocTM. 

Pe3yjibTaTOM pemcimn nocTaaneHiioM 3aAaMM rbjihctch to. mto npn bo3acmctbhm Ha act an b, 
M3POTOB/ieHHyio H3 Merajuia c MeHbtuMM npeAenoM ynpynocTM nepc3 nee Mbi bo3A c hct By eM na A^ajib c 
6ojibumM npeACJioM ynpyrocTM- 

nocne chhtkr Harpy 3KM b rctzjwi c MCHbnmM npeAeJioM ynpyrocTM ocTauoTCH ocTaTouHbie iuiacTHMecKMe 
Ae<$>opMaiB*M, a j\errank> c 6anbiUKM ripeACJioM ynpyrocTM rrpMMex cbow nepBoiiatiajibHbie pa3Mepw n 
6e33a3opHO npunajRer k conpnraeMow nooepxHocTM ynpyrow Aeraj™ 

Ha 4>wr. I M3o6pa>iteH cnoco6 coeAwnennH jiewnepa. b KOropoM o6ono^Ka M3POToaneHa M3 Meraiuia c 
MeHbumM npeAenoM ynpyrocTM, a Tpy6a M3POToanciia M3 MeTarura c 6anbQiwM npeAe^oM ynpyrocTM; na 
4>hp.2 cnoco6 coeAMJienM5i ziewHepa. b KoropoM ooojiOMKa ii3roToancna H3 Meraana c 6ojibaiKM npeAenoM 
ynpyrocTM, a Tpy6a M3roToaneHa H3 MCTajuia c MCHbumM npeACJioM ynpyT-ocTii. JleviHepa m 3P0Taiin m BaioT 
cneAyiouacM o6pa30M. 

nepooHaManbiio M3ix>TanJiMi3aiOT ooo/ioHKy 1. riooie 3aMepa oHyrpeHnero A MaMe,r P a o6ojiohkm 1 
o6pa6arbioaiOT no napy>Ki£0w uoucpxnocrw Tpy6y 2, o6cciiCMWBa« rapaiiTwpoBamibui 3a3op MC»Ay 
conpRracMbiMM nooepxnocrnMH. Ilocne c6o P km ooojioukm I c Tpyooit 2 Jiewnep nocTyiiaeT na onepaiouo 
cKpeiuieHM^. CKpeiuieiiwe ocyiuccTB/iHeTCH nocpcACTBOM Ae<J)opMauMii oahom conpHraeMbix A^Ta/iew 
060J10MKH 1 HJIM Tpy6b! 2. fle4>OpMaiJWIO MOJKHO IipOBOAWTb npn noMomii nwcoKwx ^vichuvi mwakoctm, 
rasoB. ciioco6om kobkh. o6KaTKH. AopHOBaimn mjim ;\pyrvtx ciioco6ob. 

Ha <J>kt.1 noKa3aii opyin M3 oojwo>RHbLX oapuairron cKpeiuieiawi Jieiinepa. b kotopom o6ojiOHKa 1 
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w3roToancHa no MeTajuia c MeHbmuM npejjejioM ynpyrocTM, a Tpy6a 2 M3 Meranjia c 6anbumM npcAcnoM 
ynpyrocTM. B npnee^ainoM cnynac nnacmmecKOM AetfopMai^iH noABeprajoT ofa/iomcy I. An« 3topo na 
MerajuiopcxymeM o6opyAOBaHmi. nanpiiMep. ropiraoiiTajibno-pacTowHOM crraHKe b BeprvnoxHofi 6a6ne 
H3^cmw, no ocm cxaima ycrraj i annnuajoT o6KanioM MiicTpyMenx c j\ e 4 )0 P*° f py ,ori * WKa< panHKawii 3. B 
cre6e/ib craHKa ycraHaiuiMBawT orrpaiiKy 4. Ha Koropoii iiocp^crrBOM LOTHcJrra 5 aaKpennnioT jiciiHcp. 

nocnc HacTpowKM A«J>opMMpyioiuwx pcutMKOB 3 Ha pa3Mep MeHbme HapymHoro Awawerpa o6o/iomkm (paoMep 
no j\e$opuatpyK>n\FU pamfKaM orrpe^eaHercH 3KcnepnMeHTa/ibH0, b 3aBHC«MocTM ot A waMeT P a Jieimcpa, 
TonmnHbi crreHOK o6ononKH 1 h Tpy6bi 2 m MexamraecKHX cboActb werajuia) paotaTHOMy MHcrpyMeirry 
coodmaioT Bpaii^aTejibHoe ftBMKtmt V, a ncvmcpy uocrynaTenhHoc S, BbtnonHHWT njiacnniccKyK) 
AetJopMauKio o6onouKH 1 h ynpyryio Ae<J>opMaujKio Tpy6bi 2. 

B CBH3H c paajiHMHbiMM MexamwecRMMH CBOwcTBaMM MerajmoB o6ojiowkh 1 m Tpy6bi 2 b o6onoMKe 
npoH3oftAyT nnacTKMecKMe Ae<Jx>pMauHM, b pe3y/ibTaTe utro HapyjKHbift w BHyTpeHHMM pyiaMcrpt* 
yMeHbtnaTcn. a b Tpy6e 2 npoM30MAyr ynpyrae AafropwauwM. r^e nocne ch*thh Harpy3KH napaMcrpbi 
Tpy6u DOODpaTHTCH b nepBouaMa/ibHoe nojioraeinie, npw otom, npow30MAer 6e33a3opnoc h KauecTBeitHoe 
CKperuieHwe jieftHepa. 

Ha <j>wr. 2 H3o6pa>Ken oamh M3 B03woJKHbix BapwairroB CKpenjieraui newHepoB, b KOTOpOM o6onovtKa 1 
M3PoroaneHa it3 MeTajuia c oonboaiM ripeAenoM ynpyrocTM. a Tpy6a 2 M3 Merajuia c mchlhjihm npCAenoM 
ynpyrocTH. 

riewHep y cran aaj lusaiOT Ha npoTWKHOM ctslhok c ynopoM c npHcnoco6jienHe 6 oahmm h3 TopneB. B 
OTBepcme xpy6bi 2 bboa«t onpaBKy 7, Ha BbixoA b KOTopyio BBopanMBaior a°PH 6 flopH no napyjRHOMy 
AwaMeTpy BbinojiHeH na pa3Mep oojibine pa3Mepa BHyrpeuHero A^aMerpa xpy6bi 2. BenMMMua narnra Aopna 
8 b OTBepcTMM Tpy6w 2. kbk m b npeAbiAymen cnyMae. onpeAennercH SKcncpwMeHTanbHO. npw BKjuonemiM 
onpaBKH 7 uoAanit S udomoboaht nnajcnrHCCKyio Ac^pManmo xpy6bi 2 11 ynpyryio A e< J >0 P Mai ^ tI0 o6otiohkm 1. 
npMBOAOTiwx k 6e33a3opnoMy m KaMtcTBeimoMy cKpenneHMJO ooanouKH 1 c Tpy6oft 2, KaK m b npeAWAymCM 
cjryMae. 



Claims [4>opMyjia n3o6percnii*i|: 



Cnoco6 M3roTooaciain jieifoicpoB, oiuiioMaiom^M w3roTouneiaie Tpy6bi m o6ojiohkm, c6opKy mx ppyr c flpyrou 
ny-reM ycrawoHKM Tpy6bi n oCxvnouKy r. aa3opoM w nocneAyiomee ruiacrwHecKoc flcxfcopMwpoBaHMe oflHow H3 
co6pamtwx fleranew, ornvnasomyaUcsi tcm, mto Tpytiy h o6o;io^Ky ii3POTaBJiMBaioT H3 MeTannoB c paonkrn 
npc^ejiOM ynpyrocxM, a luiacrifwecKoii ^e^opMan^at noflocprajoT Ae*i^t>. M3rcrroaJieiinyio M3 Mcraruia c 
MCHbmHM npCAcnoM ynpyrocrii. 



Drawing(s) (MepTcscHj: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts— a tube and an enclosure— are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance (he part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. J 
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Fig. 2 
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